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(57) A resin-molded semiconductor device in- 
cludes: signal leads; a die pad with a central portion el- 
evated above a peripheral portion thereof; support 
leads, each including a raised portion higher in level 
than the other portions; and DB paste for use in die 
bonding. All of these members are encapsulated within 
a resin encapsulant. The lower part of each of these sig- 
nal leads protrudes downward out of the resin encapsu- 



lant and functions as an external electrode. Each of the 
support leads is provided with two bent portions to cush- 
ion the deforming force. By forming a half-blanked por- 
tion in the die pad, the central portion is elevated above 
the peripheral portion, thus preventing the semiconduc- 
tor chip from being hampered by the support leads. Ac- 
cordingly, the size of the semiconductor chip mounted 
can be selected from a broader range and the humidity 
resistance of the device can also be improved 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a resin-mold- 
ed semiconductor device in which semiconductor chip, 
leadframe and so on are molded with a resin encapsu- 
lant. In particular, the present invention relates to an im- 
proved device with the backside of a die pad exposed 
to radiate heat trom a built-in power electronic device 
more efficiently 

[0002] In recent years, to catch up with rapidly ad- 
vancing downsizing ot electronic units, i: has become 
increasingly necessary to assemble semiconductor 
components lor those electronic units at a higher and 
higher density. Correspondingly, sizes and thicknesses 
of the semiconductor components such as resin-molded 
semiconductor devices, in which semiconductor chip, 
leadframe and so on are molded with a resin encapsu- 
lant, have also been noticeably reduced. Examples ol 
resin-molded semiconductor devices accomplishing 
these objects include a so-called 'quad flat non-leaded 
(QFN) - package. From the QFN package, outer teads, 
which are usually provided to protrude laterally out of a 
package, are eliminated. Instead, external electrodes to 
be electrically connected to a motherboard are provided 
on the backside of the QFN package. 
[0003] Particularly when a power electronic device is. 
built in a semiconductor chip, the resin-molded semi- 
conductor device should have its size or thickness re- 
duced while taking its heal radiation properties into ac- 
count. Thus, a QFN package tor a power electronic de- 
vice (hereinafter, simply referred to as a -power QFN 
package*) has intentionally exposed the backside of a 
die pad. on which a semiconductor chip is mounted, not 
covered with a resin encapsulant. Hereinafter, structure 
and manufacturing method ot a conventional power 
QFN package will be described. 
[0004] Figure 1 8(a) is a perspective view of a conven- 
tional power QFN package. Figure 18(b) is a cross-sec- 
tional view thereof taken along the line XVIIIb-XVIIIb in 
Figure 18(a); and Figure 18(c) is a bottom view thereof. 
[0005] As shown in Figures 18(a) through 18(c), the 
conventional power QFN package includes a leadframe 
consisting of: signal leads 101 ; a die pad 102; and sup- 
port leads 103 for supporting the die pad 102. A semi- 
conductor chip 104 with a built-in power electronic de- 
vice is bonded on the die pad 102 with an adhesive 1 08, 
and electrode pads (not shown) of the chip 104are elec- 
trically connected to the signal leads 101 with metal fine 
wires 105. And the die pad 102 except for its backside, 
semiconductor chip 1 04, signal leads 1 01 , support leads 
103 and metal fine wires 105 are molded with a resin 
encapsulant 106. In this structure, no resin encapsulant 
106 exists on the backside of the signal leads 101. in 
other words, the backside ot the signal leads 101 is ex- 
posed and the respective lower pais ot the signal leads 
101, including the exposed back surfaces thereof, are 



used as external electrodes 101a 
(0006] The backside 102a o! the d.e pad 102 is not 
covered with the resin encapsulant 106 either, but func- 
tions as an exposed heal -radiating pla;e By bringing 
s this die pad 102 into contact with a heat-rad.aimg portion 
of a motherboard a heat quantity, which has been emit- 
ted Irom the power electronic device consuming a lot ot 
power, can be dissipated, thus suppressing a rise in 
temperature within tne package 
io [0007] According to the conventional technique, when 
the power QFN package is mounted on a motherboard 
such as a printed wiring board, solder ball electrodes 
are attached onto the external electrodes 101a to en- 
sure a standoff height as measured from the backsido 
rs of the resin encapsulant 106 This is done because the 
standoff height is required in bonding the external elec- 
trodes 101a. i.e., the lower parts ot the signal leads 101. 
to the electrodes of the motherboard. After the standoff 
height has been ensured by providing these ball elec- 
ta irodes in this manner, the package is mounted on the 
motherboard 

[0008] A power QFN package like this may be manu- 
factured by performing the following process steps, tor 
example. First, a leadframe. including the signal leads 

2S 101, die pad 102, support teads 103 and so on, is pre- 
pared. It should be noted that the leadframe prepared 
is often provided with dam bars for preventing the over- 
flow of a resin encapsulant during resin molding Next, 
the semiconductor chip 104 is bonded, with the adhe- 

30 sive 108, onto the die pad 102 of the leadframe pre- 
pared. This process step is called 'die bonding". Then, 
the semiconductor chip 104, which has been bonded 
onto the die pad 1 02, is electrically connected to the sig- 
nal leads 101 with the metal fine wires 105. This process 

35 step is called *wire bonding'. As the metal fine wires 
105, aluminum (Al) or gold (Au) fine wires may be ap- 
propriately used, tor example. 

[0009] Subsequently, the semiconductor chip 104, 
part ot the die pad 102 except for the backside thereof. 

40 signal leads 1 01 , support leads 1 03 and metal fine wires 
105 are molded with the resin encapsulant 106 such as 
an epoxy resin. In this case, the leadframe. on which the 
semiconductor chip 104 has been bonded, is introduced 
into a molding die assembly and transfer-molded In par- 

<5 ticular, resin molding is performed with the backside of 
the signal leads 101 in contact wi:n the upper or lower 
die ot the die assembly. Finally, the ends of the signal 
leads 101, protruding outward from the resin encapsu- 
lant 1 06, are cut off after the resin molding process step 

so By performing this cutting process step, the end faces 
■ of the signal leads 1 01 cut ofl are substantially flush w.tn 
the side laces of the resin encapsulant 106. That \s to 
say. this structure does not include any outer leads, 
which are ordinarily provided as external terminals In- 

55 stead, solder ball electrodes are provided for this struc- 
ture as alternate external terminals under the external 
electrodes 101 a, which are respective exposed lower 
parts of the signal leads 101 noi coverod with the res.n 
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encapsuiant 106. As the case may be. a soioer plating 
layer is sometimes formed in place ol the solder balls 
[0010] The conventional power QFN package, how- 
ever, has the following drawbacks. First, since me lower 
surfaces of the exlemal electrodes 101 a are located in 
substantially the same plane as the resin encapsuiant 
106 on the backside of the semiconductor device, no 
standoff height is ensured as measured from the bottom 
of the resin encapsuiant 106 Thus, the device must be 
mounted onto a motherboard with the solder ball elec- 
trodes interposed therebetween Accordingly mounting 
cannot be earned out efficiently 

[0011] In the conventional manufacturing process of 
a resin-molded semiconductor device, a leadlrame. on 
which a semiconductor chip has been bonded, is intro- 
duced into a die assembly. Then, the leadlrame with the 
chip mounted is molded with a resin by pressing the sig- 
nal leads against the surface of the lower die such that 
the leads come into close contact with the die Even so. 
there occurs a problem that the resin encapsuiant 
reaches the backside of the signal leads to form a resin 
burr (overflowed resin) on the surface of the eternal 
electrodes. 

[0012] Thus, according to a proposed technique, a 
seal tape is interposed between the lower surface of the 
outer rail or the signal leads and the surface of the die 
assembly and resin molding is carried out with the lower 
parts ot the signal leads forced into the seal tape. In this 
manner, those lower parts of the signal leads are pro- 
truded downward out of the resin encapsuiant. In such 
a case, however, if the outer rail is deformed due to the 
clamping force applied to the outer rail and to the signal 
leads neighboring the outer rail, the force causing that 
deformation might be transmitted to the die pad by way 
ot the support leads. As a result, the die pad might be 
deformed or displaced. It is imaginable to eliminate the 
support leads to obviate such inconvenience Neverthe- 
less, the reliability of the package might be risked be- 
cause the die pad could not be supported with certainty 
in such a case. 

[0013] In view of these respects, pan of a support lead 
is preferably bent to form a raised portion higher in level 
than the other portions ot the support lead. Then, the 
support lead can function as a sort of spring cushioning 
the detormation of the die pad. Accordingly, ct is probably 
possible to prevent the die pad from being deformed due 
to the clamping force applied to the outer rail ot the lead- 
frame. 

[0014] If the support leads are expected to perform a 
deformation cushioning function by providing those 
raised portions therefor, however, such a structure lacks 
in adaptability to chips of various sizes. Specifically, 
aside from semiconductor chips of relatively small sizes, 
if semiconductor chips of relatively large sizes are 
mounted on such a leadframe structure, those chips 
might be hampered by the raised portions of the signal 
leads 



SUMMARY OF THE INVENTION 

[0015] An object ol the present invention is providing 
a resm-moiced semiconductor oevice adaptable to 
£ semiconductor chips of widely varying sizes and a meth- 
od tor manufacturing the same 
[0016] Another object of the present invention is im- 
proving the reliability of a resin-molded semiconductor 
device by preventing a resm encapsuiant from being 
w peeled off a die pad with a lot more certainty. 

[0017] A leadframe according to the present invention 
is used tor manufacturing a resin-molded semiconduc- 
tor device The leadframe includes an outer rail sur- 
rounding an opening in which a semiconductor chip will 
r5 be mounted, a die pad provided inside the opening; a 
plurality ot support leads tor supporting the die pad. and 
a plurality ot signal leads, which are connected to the 
outer rail around the periphery of the opening and ex- 
tend toward the die pad Each said support lead is pro- 
20 vided with a raised intermediate portion higher in level 
than the other portion thereof. A central portion ot the 
die pad is elevated above a peripheral portion thercol 
surrounding the central portion to support the semicon- 
ductor chip thereon. 
2$ [0018] In the leadframe according to the present in- 
vention, each support lead is provided with a raised por- 
tion and can cushion the force causing deformation. 
Thus, when resin molding is performed using this lead- 
frame and a seal tape such that a lower part of each 
30 signal lead protrudes out ot the resin encapsuiant. the 
support leads are not deformed even with the clamping 
force applied to the outer rail ot the leadlrame. Accord- 
ingly, it is possible to prevent the die pad from being de- 
formed or displaced because of the clamping force. In 
35 addition, since the central portion ot the die pad is ele- 
vated above the peripheral portion thereof, even a sem- 
iconductor chip of a relatively large size is not hampered 
by the support leads. That is to say. the semiconductor 
chip mounted on the leadframe can be selected from a 
40 much broader size range Moreover, since the semicon- 
ductor chip is mounted only on the central portion of the 
die pad. the resin encapsuiant also exists between the 
peripheral portion of the die pad and the semiconductor 
chip. As a result, the semiconductor chip can be held by 
45 the resin encapsuiant more strongly and a resin-molded 
semiconductor device with improved moisture resist- 
ance can be provided. 

[0019] In one embodiment ot the present invention, 
the central portion ot the d.e pad is preferably elevated 
so above the peripheral portion via a half-blanked portion 
In such an embodiment, the central portion can be ele- 
vated with substantially no strain applied to the die pad 
[0020] In another embodiment ot the present inven- 
tion, the upper surface of the die pad at the central por- 
55 tion is preferably higher in level than the uppermost sur- 
face of the support leads at the raised portion in such 
an embodiment, hampering between the semiconductor 
chip mounted and the support leads can be avo.ded 
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easily and with more certainly 

[0021) In still another embodiment, the die pad is pref- 
erably partially punched between the central and periph- 
eral portions thereof. In such an embodiment, when res • 
in molding ts carried out using this- leadframe. the resin 
encapsulanl can be poured down through the punched 
portions around the central portion. As a result, a resin- 
molded semiconductor device, in which the central por- 
tion of the die pad is in much closer contact with the resin 
encapsulanl. can be provided 

[0022] A first exemplary resin-molded semiconductor 
device according to the present invention includes a die 
pad, a central portion of the die pad being elevated 
above a peripheral portion thereof surrounding the cen- 
tral portion; a semiconductor chip mounted on the cen- 
tral portion of the die pad, a plurality of support leads lor 
supporting the die pad; a plurality of signal leads emend- 
ing toward the die pad, a plurality of metal fine wires for 
electrically connecting the semiconductor chip to the 
signal leads; and a resin encapsulanl for encapsulating 
the semiconductor chip, the die pad. the support leads, 
the metal fine wires and the signal leads such that the 
lower and outer side faces of each said signal lead are 
exposed as an external terminal and that a lower part of 
the signal lead protrudes downward Each said support 
lead extends from the die pad to reach an associated 
side face of the resin encapsulanl and is provided with 
a raised intermediate portion higher in level than the oth- 
er portion of the support lead. 

[0023] The first resin-molded semiconductor device 
performs the same functions and attains the same ef- 
fects as those of the inventive leadframe. As a result; 
the size of a semiconductor chip to be housed in the 
resin-molded semiconductor device can be selected 
from a wider range and the moisture resistance of the 
device can be improved. 

[0024] In one embodiment of the present invention, 
the lower surface of the semiconductor chip is preferably 
higher in level than the uppermost surface of each said 
support lead. 

[0025] In another embodiment of the present inven- 
tion, the raised portion of each said support lead is pref- 
erably sloped in such a manner as to reduce. its height 
from a portion closest to the die pad toward the associ- 
ated side face of the resin encapsulanl 
[0026] In still another embodiment, the die pad is pref- 
erably partially punched between the central and periph- 
eral portions thereof, and a region under the central por- 
tion of the die pad is preferably also filled in with the 
resin encapsulanl In such an embodiment, the central 
portion of the die pad can be in even closer contact with 
the resin encapsulanl. 

[0027] In still another embodiment, a closed-loop 
groove is preferably formed in the lower surface of the 
die pad at the peripheral portion In such an embodi- 
ment, the resin encapsulanl does not overflow onto the 
lower surface of the die pad at the peripheral portion 
[0028] ■ A second exemplary resm-molded semicon- 



ductor device according to tne presen; invention in- 
cludes a die pad. a central portion ol the die pac being 
elevated above a peripheral portion thereof surrounding 
the centra! portion, a semiconductor chip mounted on 
s me centra! portion of the die pad a plurality ol support 
leads for supporting the die pad. a plurality of signal 
leads extending toward the die pad. a plurality of metal 
fine wires for electrically connecting the semiconductor 
chip to the signal leads; and a resin encapsulanl for en- 
io capsulating the semiconductor chip, the die pad. the 
support leads, the metal fine wires and the signal leads 
such thai the lower and outer side faces o< each sad 
signal lead are exposed as an external terminal and that 
a lower pan of the signal lead protrudes downward 
'5 Each said support lead extends from the d»c pad to 
reach an associated side face of the resin encapsulanl 
and is provided with a raised intermediate portion higher 
in level than the other portion ol the support lead The 
semiconductor chip is supported by the raised portions 
20 of the support leads. 

[0029] The second resin-molded semiconductor de- 
vice also exhibits improved moisture resistance just like 
the first resin-molded semiconductor device In aodition. 
the semiconductor chip can be supported more stably 
2S by the support leads in the second device. 

[0030] In one embodiment of the present invention, a 
closed-loop groove is also preferably formed in the low- 
er surface ol the die pad at the peripheral portion. 
[0031] A third exemplary resin-molded semiconduc- 
30 tor device according to the present invention includes 
a die pad. a central portion of the die pad being elevated 
above a peripheral portion thereof surrounding the cen- 
tral portion; a semiconductor chip mounted on the cen- 
tral portion of the die pad; a plurality of support leads for 
is supporting the die pad; a plurality of signal leads extend- 
ing toward the die pad; a plurality of metal f me wires for 
electrically connecting the semiconductor chip to the 
signal leads; and a resin encapsulant tor encapsulating 
the semiconductor chip, the die pad. the support leads. 
40 the metal fine wires and the signal leads such that the 
lower and outer side faces of each said signal lead are 
exposed as an external terminal and that a lower part of 
the signal lead protrudes downward. Part of the resin 
encapsulanl is interposed between the upper surface of 
45 me die pad at the peripheral portion and the backside 
of the semiconductor chip A groove is provided in the 
upper surface of the die pad at the peripheral portion so 
as to surround the central portion 
[0032] In the resin-molded semiconductor device ac- 
50 cording to any embodiment of the present invention, a 
gap exists between the upper surface of the die pad at 
the peripheral portion surrounding the central portion 
thereof and the backside of the semiconductor chip. By 
filling in the gap with the resin encapsulant. the resin 
55 encapsulant can be in closer contact with the upper sur- 
face of the peripheral portion It the moisture resistance 
of the device deteriorates or if a thermal stress is caused 
m the device, part of the resm encapsulant lillmg the gap 
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between the peripheral portion ol ihe d.e pad ano me 
semiconductor chip might peel oft the d.e pad over a 
Sr and w.der area. In contrast, the third resin-moioed 
Temiconductor device is proved with a groove in he 
uooer surface ol the peripheral port.on. where peeling 
of the resin encapsulant possibly happens Accordingly, 
even it me resin is peet.ng oft the die pad over an in- 
creasingly wide area, that peeled ponion can be trapped 
at the groove. Thus, the reliability ol the resin-molded 
semiconductor device can be maintained by preventing 
that peeling ol the res.n oft the die pad trom expanding 
[0033] m one embodiment of the preseni invention, 
the central portion is prelerably elevated by press***- 
ing and hall-blanking the die pad. and prelerably has a 
substantially circular planar shape. 
[0034] in another embodiment ot the present .nverv 
lion, a plurality of the grooves are preferably provided^ 
[0035] In still another embodiment, each said support 
lead preferably exiends from the die pad to reach an 
associated side face ot the resin encapsulant and is 
preferably provided with a raised intermediate portion 
higher in level than the other ponion ol the support lead 
[0036] A first exemplary method tor manufacturing a 
resin-molded semiconductor device according to the 
present invention includes the steps ot a) preparing a 
semiconductor chip and b) preparing a leadtrame. The 
teadframe includes: an outer rail surrounding an open- 
ing in which the semiconductor chip will be mounted, a 
die pad provided inside the opening, a central portion of 
the die pad being elevated above a peripheral portion 
thereof surrounding the central portion: a plurality ol 
support leads for connecting the d.e pad to the outer rail, 
each said support lead including a raised intermediate 
portion higher in level than the other portion thereol; and 
^plurality of signal leads, which are connected to the 
outer rail around the periphery of the opening and ex- 
tend toward the die pad. The method further includes 
the steps of: c) bonding the semiconductor chip on the 
central portion ot the die pad in the leadlrame. d) elec- 
trically connecting the semiconductor chip to the signal 
leads via connection members; and e) molding the sem- 
iconductor chip, the die pad. the connection members, 
the support leads and the signal leads with a resin en- 
capsulant with a seal tape interposed between the back- 
side of the leadtrame and a die assembly and with 
clamping force applied to the leadframe and the seal 
tape. 

[0037] According to the first method, the size restric- 
tions of semiconductor chips can be eased, the delor- 
mation or displacement of the die pad during res.n mold- 
ing can be suppressed and the lower pan of each signal 
lead can be protruded out of the resin encapsulant. 
[0038] In one embodiment of the present invention, 
the clamping force is preferably applied to the outer rail 
ot the leadframe and to the seal tape in the step e) In 
such an embodiment, the tower pan of each s«gna! lead 
adjacent to the outer rail can have its protrusion he.ght 
increased. 



' [00391 In another embodiment ol the present inven- 
tion, a closed-loop groove is preferably tormcd in the 
lower surface ol the d»e pad at the peripheral portion in 
the step b) in such an embodiment, it is possible to pre- 
5 vent the resin encapsulant trom overflowing so tar as to 
reach the lower surface ol the die pad at the peripheral 
portion. 

[0040] In still another embodiment, the die pad is prel- 
erably partially punched between the central and penph- 
io eral portions thereof in the step b). In such an embodi- 
ment, the resin encapsulant can be poured down 
through the punched portions around the central pomon 
of the die pad during the resin molding step e) 
[0041] A second exemplary method tor manulactur- 
»5 ing a resin moided semiconductor device according to 
the present invention includes the steps of a) preparing 
a semiconductor chip with electrodes and b) preparing 
a leadlrame. The leadtrame includes: an outer rail sur- 
rounding an opening, in which the semiconductor chip 
20 will be mounted, a die pad provided inside the opening, 
a central portion ot the die pad being elevated above a 
peripheral portion thereol surrounding the central por- 
tion a groove being provided in the upper surface ot the 
die pad at the peripheral portion; a plurality ot support 
2S leads tor supporting the die pad. and a plurality ot signal 
leads, one end ot each said signal lead being connected 
to the outer rail, while the other end thereof extending 
toward the die pad. The method further includes the 
steps of: c) securing the semiconductor chip onto the 
30 die pad by bonding the upper surface of the d.e pad at 
the central portion to the backside ot the semiconductor 
chip via an adhesive: d) electrically connecting the elec- 
trodes ot the semiconductor chip mounted on the d«e 
pad to the signal leads of the leadtrame with metal fine 
35 wires e) molding the semiconductor chip, the die pad. 
the support leads, the metal fine wires and the signal 
leads with a resin encapsulant such that the lower and 
outer side faces of each said signal lead are exposed 
as an external terminal and that a lower pan ot the signal 
40 lead protrudes downward, and f ) partially culling the sig- 
nal leads oft such that an end face of each said signal 
lead is substantially flush with an associated side lace 
of the resin encapsulant. and cutting the support leads 
oft to remove the resin-molded semiconductor device 
45 from the outer rail of the leadframe. 

[0042] According to the second method, a highly teu- 
able resin-molded semiconductor dev.ee can be ob- 
tamed by stopping the progress ot peeling ot the res.n 
oft the die pad 

so [0043] in one embodiment of the present invent^ 
Ihe centra, portion ot the d.e pad is preferably elevated 
above the peripheral portion by presswork.ng and half- 
blanking the d.e pad in the step b). In such an embodi- 
ment strain, which might be caused in thed.e pad when 
£5 the central portion thereof is elevated above the ponph- 
eral porton. can be minimized 



5 



EP 1 032 037 A2 



BRIEF DESCRIPTION OF THE DRAWINGS 



[0044] 



10 



jS 



20 



Figure 1(a) is a cross-seci.onai v.cw ol a power 
QFN package accord.ng to a first embodiment ol. 
lhe present invention taken along the line I la-le; and 
Figure 1(b) is a plan view ol the power QFN pack- 

figure 2 is a bottom v.ew o( the power QFN package 
according to the first embodiment. 
Figures 3(a) and 3(b) are plan views illustrate the 
step of preparing a leadtrame during a manulactur • 
ing process according to the lust embodiment 
Figure 3(a) illustrates the leadtrame formed by pat- 
terning a copper alloy plate, and 
Figure 3(b) illustrates the leadlrame wrought by 
pressworking. . 
Figures 4(e) and 4(b) are cross-sectional views il- 
lustrating how the cross section of a leadlrame 
workpiece changes belore and alter a die pad .s 
hall-blanked during the manufacture process ac- 
cording to the first embodiment. 
Figure 5 is a cross-sectional view illustrating the 
step of bonding a semiconductor chip onto the die 
pad during the manufacturing process according to 
the first embodiment. 

Figure 6 is a cross-sectional view illustrating the 
step of forming metal fine wires during the manu- 
lacluring process according to the first embodi- 
ment. A 
Figure 7 is a cross -sectional view illustrate the 
step of interposing a seal tape between the lead- 
frame and a molding die assembly during the man- 
ufacturing process according to the first embod.- 

Figure 8 is a cross-sectional view illustrating a resin 
molding step during the manufacturing process ac- 
cording to the first embodiment. 
Figure 9(e) is a plan view of a lower die used ac- 
cording to the first embodiment, and 
Figure 9(b) is a cross-sectional view illustrating how 
resri molding is carried out. 
Figures 10(e). 10(b) and 10(c) are P*»P«^ 
views illustrating a resin molding assembly with a 
seal tape feeder and how to carry out resin molding 
according to the first embodiment. 
Figure 11 is a cross-sectional view illustrating a 
state of the die assembly during resin molding in the 
manufacturing process according to the first em- 
bodiment. 

Figure 12(e) is a plan view of a leadtrame for a pow- 
er QFN package according to a second embodi- 
ment of the present invention; and 
Figure 12(b) is a bottom view of the power QFN 
package molded with a resin. 
Figure 1 3(a) is a plan view of a lead! fame for a pow- 
er QFN package according to a third embodiment 
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of the present invention, and 
Figures 13(b) and 13(c) are cross-sectional v.ews 
of the leadlrame taken along the lines Xlllb-Xlllb 
and Xlllc-Xlllc, respectively 
Figure 14 is a perspective view ol the leadlrame ac- 
cording to the third embodiment. 
Figure 1 5 is a bottom view of a power OFN package 
lormed by using the leadtrame according to the third 
embodiment. 

Figure 16 is a cross-seciiona: view ol a power QFN 
package according to a lounh embodiment ol the 
present invention 

Figure 17(a) is a cross-sectional v ( ew of a power 
QFN package according to a fifth embodiment ol 
the present invention taken along the line XVIIo- 
XVIIe; and 

Figure 17(b) is a plan view ol the power QFN pack- 
age. 

Figure 18(e) is a perspective view ol a conventional 
power OFN package; 

Figure 18(b) is a cross-sectional view of the power 
QFN package taken along the line XVIllb-XVIIIb; 

and _ c 
Figure 18(c) is a bottom view of the power Qi-N 

package. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0045] In the following illustrative embodiments, the 
present invention will be described as being applied to 
a power QFN package with a built-in power electrpn.c 
device as an exemplary resin-molded semiconductor 
device. 
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EMBODIMENT 1 

•Structure of power QFN package- 

[0046] Figure 1(e) is a cross-sectional view taken 
Songme line M. in Figure 1(b), illustrating a power 
QFN package according to a first embodiment of the 
^esentinventon on a fcrger scale, Figure 1M . . £ 
view of the power QFN package according to the rat 
em^imenUt should be noted that the cross section 
Hlustrated in Figure 1(e) is magnified to a larger scale 
verbally than horizontally to make the structure ^ 
understandable Also, in Figure 1(b), the resin encap- 
sulant 6 is illustrated as being transparent 
[0047] F,gure 2 is a bottom view of the power OFK 
package according to the first embodiment, in which the 
Scapsulant 6 m illustrated as being non-transpar - 

[ 0 n u48] As shown in Figures 1(e). 1(b) and 2, the pow- 
55 er QFN package according to the first embodiment ,n- 
uJes the following members separated from me lea* 
Uame s-gnal leads 1 for transmitting electnca signals 
as well as power supply and ground potentials, a d.e 
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pad 2 tor mouning a semiconductor chip 4 mer eon. and 
support leads 3 lor supporting the d.e pad 2 
r0O49] According to the first embodiment a central 
portion 2a ol the die pad 2 is elevated above a peripheral 
DOrtion 2b thereot via a circular hall-blanked portion 1 1 
Also, each of the support leads 3 is bent at two portions 
1 3 and 1 4 to cushion the force causing deformation The 
semiconductor chip 4 is bonded onto the central portion 
2a of the die pad 2 via d«e bonding (08) paste 7 And 
electrode pads (not shown) ol the semiconductor chip 
4 are electrically connected to the signal leads 1 with 
metal fine wires 5 

[0050] The circular hall -blanked portion 1 1 is lormed 
by half-blanking a metal plate tor the die pad 2 to a hall- 
way point and is still connected to the metal plate, not 
completely blanked ofl the plate. Accordingly, if the cir- 
cular half-blanked portion 11 is pressed in the direction 
in which the portion 11 protrudes, then the portion 11 is 
easily fracturabie 

[0051] The central portion 2a of the die pad 2 may be 
elevated above the peripheral portion 2b by halt-etching 
the plate, instead of forming the halt-blanked portion 11 
out of the plate. 

[0052] And the signal leads 1 , die pad 2. support leads 
3, semiconductor chip 4 and metal fine wires 5 are en- 
capsulated within the resin encapsulant 6. However, the 
respective lower parts of the signal leads 1 and support 
leads 3 around the outer periphery of the package pro- 
trude downward out of the lower surface of the resin en- 
capsulant 6. These lower parts of the signal leads 1 
function as external electrodes (or external terminals) 9 
to be electrically connected to a motherboard In addi- 
tion virtually no resin burr, which ordinarily sticks out 
during a resin molding step, exists on the lower surface 
of each external electrode 9. The external electrodes 9 
can be easily formed in such a shape by the manufac- 
turing process described later so as to protrude down- 
ward with no resin burr thereon. 
[0053] On the other hand, the lower surface of the die 
pad 2 at the peripheral portion 2b is located within sub- 
stantially the same plane as the tower surlace of the res- 
in encapsulant 6, and exposed without being covered 
with the resin encapsulant 6. That is to say. the lower 
surface ol the die pad 2 at the peripheral portion 2b is 
located above the tower surfaces of the signal leads 1 
and support leads 3 around the outer periphery of the 
package. Also, each of the support leads 3 is sloped in 
* such a manner as to reduce its height outward Further- 
more, a narrow groove 12 with an approximately square 
planar shape is formed in the lower surface of the die 
pad 2 at the peripheral portion 2. Only one corner of the 
quasi-square groove is chamfered to indicate a No. l 
pin. 

[0054] Hereinafter, the effects attainable by the func- 
tions of the power QFN package according to the first 
embodiment will be described 

[0055] Firstly, no outer leads exist beside the signal 
leads 1 Instead, the lower pan o' each of those signal 



leads 1 functions as me eternal electrode 9 Accord- 
ingly such a structure contributes to downswing of a 
power OFN package without limiting the size of a sem- 
iconductor chip mounted Moreover, since no resin burr 
s exists on the respective lower surfaces of the external 
electrodes 9, the electrodes of the motherboard can be 
bonded to these external electrodes 9 with more relia- 
bility. Furthermore, the external electrodes 9 are formed 
to protrude out of the lower surface o» the resin encap- 
io* suianl 6 Thus, a standoff height, which should be en- 
sured in bonding the external electrodes to the counter- 
parts of the motherboard during mounting o! the resm- 
molded semiconductor device onto the motherboard 
has already been obtained tor the external electrodes 
is 9 Accordingly, the external electrodes 9 may be used 
as external terminals as they are In addition, unlike the 
conventional process, there is no need to attach any sol- 
der balls to the external electrodes 9 in mounting the 
device onto the motherboard Therefore, this method is 
20 advantageous in the number and cost ol manufacturing 
process steps Moreover, since the narrow groove 12 is 
provided, the formation of resin burr can be prevented 
with much more certainty as will be described later. 
[0056] Furthermore, since the intermediate portion of 
2S each of the support leads 3 has such a cross-sectional 
shape as being raised by the two bent portions 13 and 
14, the support lead 3 can cushion the deforming force. 
Thus, when resin molding is performed using a seal tape 
such that the lower part of each signal lead 1, i.e.. the 
30 external electrode 9, protrudes from the resin encapsu- 
lant 6, the support leads 3 are not deformed even with 
clamping force applied to the outer rail of the leadf rame 
Accordingly, it is possible to prevent the die pad 2 from 
being deformed or displaced because of the clamping 

[0057] Furthermore, the central portion 2a of the d.e 
pad 2 is elevated upward by the halt -blanked portion 1 1 
Thus, even it the semiconductor chip 4 is so large as to 
hang over the bent portions 13 of the support leads 3, 
40 the tower surface of the semiconductor chip 4 mounted 
on the central ponton 2a can be located above the re- 
spective uppermost surfaces oi the support leads 3 Ac- 
cordingly, the semiconductor chip 4 is not hampered by 
the raised portions ol the support leads 3. In other 
4$ words by providing the raised portions tor the support 
leads 3, the deforming force can be cushioned and the 
size of the semiconductor chip 4 can be selected from 
a broader range. 

[0058] Moreover, the lower surface ol the sem.con. 
so ductor chip 4 is not in contact with the entire d.e pad 2. 
but with only the central portion 2a thereof, thus increas- 
ing the humidity resistance ol the package. The reason 
is as follows, in the conventional structure shown in Fig- 
ures 18(a) through 18(c), if a semiconductor chip 104 
55 of a small size is mounted on the die pad 102, then the 
semiconductor chip 104 is in contact with the d.e pad 
104 substantially entirely in such a case. .I hum.d.ty or 
water penetrates m:o me package through a gap be 
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lu , ae n me die pad 102 and me tes.n encapsulan, 106, 

o W S e pad 1 02 anymore Or the hum,d,ty ***** 
S me package de.erora.es (for example, a crack m.gh. 
?. C £ in con.ras.. » .he sem.conduc.or ch.p 4 ,. 
it w«h me d.e pad 2 only a. me cen.rai portion 

between the peripheral ponion 2b ol the d.e pad 2 and 
u £1 .4 even .1 the ch.p 4 is as small as the d.e pad 
• enasma.,s,zedchi P 4canbes.rongly 

US he Sin encapsulan, 6 and i. is possible 

!«. humidrty o- water Item en.ering the pack-ge 
rUh "e backs,de Thus, nocacks are caused .n the 

mosT m the example illustrated in F.gure 1(e). the 
ELduc or ch,p 4 is in con.ac. with pan o< me sup- 
T ^d 3 However the semiconductor chip 4 and the 
.L 3 may c, may not be in contact with each 
SKSiSS o, the die pad 2 is elevated £ 
upper surface o. the cen.rai portion 2. may be located 
above me uppermost surlace ot the support lead 3 Fw 
fh^Te when the die pad 2 is partly elevate d th. 
uooeTsuriace ot the central port.on 2a thereo. w.th no 
M paste thereon may be located betow the uppermost 
sudacfo. me support .ead 3. In such a 
me lower surlace ot me semiconductor ch.p 4 mounted 
o^thTintral port.on 2a with the OB paste 7 interposed 
m^Jtween should be located above the uppermost 
££5 me suSon lead 3. In the embodiment where 
h e semiconductor chip 4 is partially 
support leads 3. the semiconductor ch.p 4 can be sup 

KSTsTas shown in Figure 1(a). even it me sen, 
< ^ngs ou, over the signal .ads me 
semiconductor chip 4 is not hampered by the s.gnai 
ea* "the power QFN package according to th.s em- 
Start. Thus, the adhesion o. the -s.n «n«ps 
6 to me signal leads 1 may be increased by ^making the 
inwardly ex.end.ng portion o. each signal lead 1 sutl, 
cientty long 

•Method lor manutacturing power QFN package- 



rs] Hereinatter. a method tor c,u ""° 
cower QFN package according to the first embod.men. 
ST! descnted with reterence to the accompany.ng 
drawings. Figure. 3(.) and 3(b). Figures 4 a an MM 
and Figures 6 through B illustrate respective process 
Ep.5 manu.ac.unng the power QFN package ac 
cording to the tirsl embodiment. 
[0062] First, in the process step shown in F.gure 3(e). 
a copper alloy plate is etched and patterned, thereby 
lorming a leadlrame 20 with a plurality ol open.ngs 22 
tor mounting semiconductor chips therein In F.gure 3 
(a), only one opening 22 is illustrated tor the sake ot sim- 
plicity The leadtrame 20 includes me s.gnai leads l ex- 
tending inward from the outer rail 21; me d.e pad 2 lor 
supporting a sem.conductor ch,p thereon, and the sup- 



port leads 3 lor connecfng me d.e pad 2 to me outer 
21 and thereby supports med.e pad 2 Th.s leadtrame 
20 is not provided with any tie bars tor s.opp.ng me over- 
How ol the res.n encapsulan; during rc-s.r, rr.old.ng 
$ [0063] The leadlrame 20 may be pla.ed w.th metel 
layers ol nickel (Ni). palladium (Pd) and gold <Au) ether 
at this point in time or alter the process step shown ,n 
Figure 3(b) has been performed 
10064] Next, in the process step shown m F.gure 3(b), 
,o he die pad 2 ol the leadlrame 20 is wrcugh! by press- 
working i to torm the hall-blanked port.on 11 that divides 
me die pad 2 into me central ponion 2a and the penph- 
eral portion 2b F.gures 4(a) and 4(b) a.e coss-sccLon- 
a, views atus.rat.ng how me presswork.nc .s P^med 
.5 First a baking press mold .nclud.ng a d.e 31 wi.h a 
, cu'.aVopen.ng. and a punch 32 with sub«an,.a..y the 
same transverse cross seC.on as .ha. o. .he open.ng^ 
"prepared. Next, as shown m F.gure 4(e). .he d.e pad 
2 5 th^dlrame 20 is placed on ,he punch 32 and .he 
? o d.e 31 is anached to the upper surface o. the d,e pad 2 
Then as shown in Figure 4(b), the die 31 * lowered In 
Z Tease, me d.e 31 and me punch 32 are both torced 
mo me d.e pad 2 trom the upper and lower surfaces 
mereot. The .owes, possible level that me d* , 31 can 
« ,each is defined at substantially the same level as the 
mfdway point ot the die pad 2, where the thickness a ol 

ness b ot the non-sheared portion. That .s to say at 

mough the blanking press mold is herein ^usedjhe cer, • 

,e ua. portton 2. o. the die pad 2 is no. b.anked comply 

but left halt-btanked. In th.s manner, the centra. port.on 

2a is elevated above the peripheral pon.on 2o^ 

foOWl ilso. by performing such hall-blank.ng. the 

1 I J^Z 2>ot the die pad 2 can be elevated over 
central port^2aot me oep ^ 

3S a wider area than that auameu uy ^ 

iiJout causing any strain in respectrve portons o« me 

l^^Fioures S through 6 illustrate how the cross 
Si ot S structure Jm along me ^ S*>wn 

spective structures are magn.t.ed to a larger sea 

Kctor cn,p P 4 is mounted 
so o. the d.e pad 2 in the leadlrame 20 ^J^,. 

SS^tS:. t m. process step shown , Figure 6 
ss Tettrode pads (no, ^^^^ 
chI p 4 are electrically ^ectedto m e sign .. . 
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an appropriately selected material such as aluminum 
/AO or gold (Au). Optionally, the semiconductor ch.p 4 
m ay be electrically connected to the signal leads 1 via 
bumps or the like, not the metal lme wires 5 
r0070] Subsequently, in the process step shown in 
Figure 7, a seal tape 1 5 is interposed between the lead- 
frame 20 and the backside of the signal leads 1 by plac- 
ing the leadframe 20, to which the semiconductor chip 
4 has been bonded and the seal tape 15 has been at- 
tached into a molding die assembly. In this process 
step, the seal tape 15 is fed from a roll as will be de- 
scribed later In the illustrated embodiment, the lead- 
frame in the state shown in Figure 7 is placed ups.de 
down into the molding d.e assembly Alternatively, the 
leadframe may be inserted as it is in the state shown in 
Figure 7, where no clamping lorce has been applied 
thereto yet. 

[0071] The seal tape 1 5 is used as a sort of mask tor 
preventing the resin encapsulant from overflowing and 
reaching the backside of the signal leads 1 dunng the 
resin molding process step. The existence of the seal 
lape 15 can prevent resin burr from being formed on the 
backside of the signal leads 1 The seal tape 1 5 may be 
any resin-based tape, which is mainly composed of pol- 
yethylene terephthalate. polyimide. polycarbonate or 
the like can be easily peeled oft after resin molding and 
has some resistance to an elevated-temperature envi- 
ronment during the resin molding. In this embodiment, 
a lape mainly composed of polyethylene terephthalate 
is used and the thickness thereof is 50u.m 
[0072] In this embodiment, the seal tape 15 is ad- 
hered to the respective lower surfaces of the outer rail 
21, signal leads 1, support leads 3 (except tor the raised 
portions thereof) and peripheral portion 2b of the d.e pad 
2 In the leadframe 20. 

[0073] Then, in the process step shown in Figure a, 
the resin encapsulant 6 like an epoxy resin is poured 
into the molding die assembly to mold the ch.p. frame 
and so on w.th the encapsulant 6 In this case, resin 
molding is performed with the clamping force of the d.e 
assembly applied to the outer rait of the leadframe 20 
and to the seal tape 15 such that me resin encapsulant 
6 does not reach the backside o< the signal leads 1 The 
resin molding is also performed with the seal tape 1 5 on 
the backside of the signal leads 1, which are adjacent 
to the outer rail, pressed against the face of the die. Ac- 
cordingly, since no clamping lorce is directly applied to 
the die pad 2, the die pad 2 is elevated upward and the 
support leads 3 are sloped to gradually decrease their 
height outward. 

[0074] When the seal tape 15, which has been at- 
tached to the backside of the signal leads 1, is peeled 
of! and removed, external electrodes 9 have been 
formed to protrude out of the backside of the resin en- 
capsulant 6. Finally, the ends of the signal leads 1 are 
cut o« to be substantially flush with the side faces ol the 
resin encapsulant 6, thereby completing a power O'N 
package such as that shown in Figure 1(e) 



[0075] According to the manulactunng method ol this 
embodiment, the seal tape 15 is interposed in advance 
between the backside ol the signal leads 1 and the mold- 
ing die assembly before the resin molding process step 
5 is perlormed Thus the resin encapsulant 6 cannot 
reach, and no resin burr is formed on. the backside of 
the signal leads 1 functioning as external electrodes Ac- 
cordingly, resin burr formed on the signal leads need not 
be removed therefrom using water jet or the like unlike 
ro a conventional method lor manufacturing a resin-mold- 
ed semiconductor device with the backside of signal 
leads entirely exposed That is to say. since this trouble- 
some Occurring step can be omitted, this process is sim- 
ple enough to mass-produce a great number of resin- 
>s molded semiconductor devices (or power OFN packag- 
es) In addition, peeling of metal plated layers of nickel 
(Ni). palladium (Pd) or gold (Au) off the leadframe, which 
might happen during the conventional deburring proc- 
ess step using water jet. for example, can be eliminated. 
20 For that reason, the leadframe can be plated in advance 
with these metal layers before the resin molding process 
step. 

[0076] In addition, since the external electrodes 9 
formed by the manufacturing process of this embodi- 
es ment protrude out ol the lower surface of the resin en- 
capsulant 6. the external electrodes 9 can be used as 
external terminals as they are. without providing any sol- 
der balls as in a conventional process 
[0077] It should be noted that a level difference is 
30 formed between the backside of the signal leads 1 and 
that of the resin encapsulant 6 as shown in Figure 8 
This is because the seal tape 15 softens and thermally 
shrinks owing to the heat applied by the molten resm 
encapsulant 6 during the resin molding step, and the s.g- 
35 nal leads 1 are strongly forced into the seal tape 1 5 Ac- 
cordingly, in this structure, the backside of the signal 
leads 1 protrudes out of the backside of the resin en- 
capsulant 6 As a result, a stando« height can be en- 
sured for the external electrodes 9. or the respective 
40 lower pans of the signal leads 1 . Therefore, these pro- 
iruding external electrodes 9 can be used as external 
terminals as they are. 

[0078] The height of the level difference between the 
backside of the signal leads 1 and that of the resm en- 
*5 capsulant 6 can be controlled based on the thickness of 
the seal tape 15 attached before the step of molding 
For example, in this embodiment, since the thickness of 
the seal tape 15 is 50 M m. the height of the level d.rfer- 
ence i e the protrusion height of the external eiec- 
so node's 9, is usually about one-hail of the thickness and 
50um at its maximum That is to say. the height o. the 
upwardly forced portion of the seal tape 1 5 as measured 
from the backside of the signal leads 1 is determined 
depending on the thickness of the seal tape 1 5 itself. In 
55 other words, me protrusion height of the external elec- 
trodes 9 can be selKonirolied by the thickness ot the 
seal tape 15. thus facilitating the manufacturing proc- 
ess The protrusion height of the external electrodes 9 
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ran be controlled only by monitonng the .h.ckncss o! me 
ZL tape 15 during a mass product process, and 
mere is no need to provide an add...ona. process step 
IJ hat purpose Aecord.ngiy. ihe manoiaciur.ns mem- 
2 ol this embod.men. ,s extremely advantageous .n 
£ms ol the process control cost It should be noted that 
ZZ L sea. tape 15 .0 be interposed, the hardness 
o?a materia, used, the thickness and .he thermal sof- 
tening properties thereof can be determined depend.ng 
on the desired height ol the level d.fterence 
f00791 Furthermore, since the narrow groove 12 .s 
provided in the lower surface of .he die pad 2 a. me pe- 
ripheral ponion 2b, the penphera. portion 2b ol me d.e 
oad 2 is pressed downward due to ihe pressure applied 
when ihe molten resin encapsulant 6 is .njec.ed dunng 
resin molding And the seal tape 1 S is engaged w.th me 
periphery ol the narrow groove 12. As a result, the over- 
ilow ol the resin encapsulanl 6 can be prevented more 
effectively. 

-Details ol resin molding slep- 

rooeo] Next, the res.n molding process step according 
to the first embodiment will be described in further deia.l. 
r0O81l Figure 9(a) is a plan view ol an (upper) molding 
die used in this embodiment, while • 
cross-sectional viewtaken along the Une IXb-IXb in Fig- 
ure 9<a) illustrating how resin molding is earned out us- 
ing the molding die assembly Figures 10(a), 10(b and 
10(e) are perspective views illustrating a resin mold.ng 
assembly with a seal tape leeder and how to carry out . 
resin molding according to the first embod.men. Figure 
11 is a cross-sectional view illustrating a state of the 
molding die assembly during resin molding 
(00821 As shown in Figures 9(a) and 9(b). the molding 
die assembly 51 used in this embodiment consists of 
upper and lower dies 51a and 51b. The upper d.e S1e 
is provided with four vacuum suc.ion holes 53 and a vac- 
uum suction groove S2 linking these holes S3 together 
As shown in Figure 10(e). the lower d.e Sib ol the mold- 
ing die assembly S1 is provided with a pair ol semicon- 
ductor component molding sact.ons 60. Each of these 
sections 60 includes the same number ol d.e cavit.es as 
that ol the semiconductor chips 4 mounted on the lead- 
frame 20. The tower die SI b is further provided with res- 
in encapsulant How paths 61 lor supplying the res.n en- 
capsulanl to these semiconductor component molding 
sections 60. 

[0083J F.gures 9(a) and 9(b) illustrate structure and 
setting corresponding to just one d.e cavity lor ihe illus- 
trative purposes. It should be noted that the same struc- 
ture and setting are applicable 10 ihe other d.e cav.t.es 
First, it will be described with reference to Figure 9(b) 
how resin molding is carried out within a single d.e cav- 
ity. 

[0084] First, the leadlrame 20 is placed on ihe lower 
die S1b in such a manner as 10 put the respective sem- 
iconducior chips 4 w.ih.n .he associated die cavu.es ol 



me tower d<e 5tb in m.s case, me tower surface ol me 
upper die S1e comes into coniact with the upper surface 
ol me seal tape 1S The seal tape IS and leadlrame 20 
arc pressed agams: me lower d.e 51 b by ihe upper d.e 
$ Sie The seal tape 15 gets closely stuck 10 Ihe upper 
die 51 a al lour positions and is kept umtormiy sketched 
by a vacuum pump (not shown) through the lour vacuum 
suction holes 53 lormed in me upper d.e 51 a H Ihe res.n 
molding process step is performed in such a stale, then 
10 no wrinkles are lormed on the seal tape 1 S due 10 .her- 
nial shrinkage during resin molding As a result, in the 
resin-molded semicondjctor device, me backside ot the 
resin encapsulant can be flattened 
(008S) Specidcally. wrinkles can be eliminated trom 
.5 me seal tape by the loliowing mechanism Dur.ng .cs.n 
mold.ng the seal tape 15 .s going to thermally shr.nk 
because ol .he heal applied. II the seal .ape 15 .s vac- 
uum-sucked through the vacuum suction holes 53, how- 
ever the seal tape 15 is stretched toward the respective 
20 vacuum suction holes 53 against this shrinkage action 
As can be seen, by keeping the seal tape 15 tense m 
mis manner, the shrinkage ol the seal tape 15 can be 
suppressed and no wrinkles are formed thereon As a 
result, it is possible to flatten the surface ol the resin 
is encapsulant 6 in contact with the seal tape 15 on ihe 
backside ot the resin-molded semiconductor device 
lormed in this way. 

[0086] The depth and width ol the vacuum suct.on 
groove S2 linking the vacuum suction holes S3 ol the 
30 upper die 51e together should preferably be del.ned .n 
view of the thermal expansion coefl.c.eni ol the seal tape 

10087] it is noted, however, that wrinkles can still be 
eliminated from the seal tape even il the seal tape .s 
35 streiched independently through the vacuum suct.on 
holes without providing the vacuum suction groove. 
[0088] Also, the number and shape ol Ihe vacuum 
suction groove 52 are not limited to those illustrated m 
Figure 9(a). For example, a plurality ol such vacuum 
40 suction grooves may be provided. 

100891 Moreover, in the structure shown in Figure 9 
b), engraved pomons may also be provided w.th.n me 
upper surface ol the upper die 51a at respective regions 
over the signal leads 1 such that parts ol the seal tape 
« 15 can be forced into those engraved port-ons dunng 
res,n mold.ng In general, deep grooves are ***** 
,ormed in respective regions ol the resin e«capsu an, 
between the signal leads 1. II these engraved portions 
are lormed. however, the depth of such grooves can be 

so reduced . _.._._ = . or i 

,00901 Furthermore, me wrinkles can be ol.m.na.ed 
lorn the seal tape 1 5 no. on.y by us.ng the vacuum sue- 
„on groove but also by provd.ng mutually engag.ng con 
cave and convex portions lor .he upper and .owe. dun. 
ss respectively in the latter embodiment, when. clamping 
,orce 15 applied .0 the upper and lower d.es. the concave 
ana convex portions engage each o.her ,0 tense the 
tea. .ape Mo.eover. a Camper may also be p.ovded 
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w , he molding d.e assembly lo apply tension to me seal 

!Sii Nexi it will be described w.ih .ele.ence lo Fig- 
St. 10(a). 10(b) and 11 how to leed me seal iape 15 
and the toial resin molding procedure 
7fl0921 As shown in Figure 10(a), the res.n molding as- 
Lamblv according to this embodiment includes a seal 
Seder which can continuously unwinds and w.nds 
ne seal tape 1 S with constant tension applied tome tape 
,S between an unwind roll 56a and a wind roll 56b 
mq *nd as shown in Figure 10(b). when the lead- 
"^ 20 mounting a large number o. sem.conduc.or 
Ss thereon is placed on the lower d.e 51b. res* tab- 
M. 62 are produced into res.n supply sections o. me 

ssr-is - — « - F,sufe i, H me up zx 

tower dies S1a and Sib ot the molding d.e assembly SI 
Lre Ltened tight together and a molten ma* encapsu- 
f^rcSipwaSby pistons S8 and supp.iedinto.he 

espe Xe semiconductor component mo.d,ng section 
60 As a result, resin-molded semiconductor devces 
fpower QFN packages) SS are injection-molded in the 

ess is over, the lower die Sib is opened. 

hesealtape 16 is removed Iron, resrn culls 63 and the 
esin^olded semiconductor devices SS shown .n F.g- 
ore "Sc) Pari o. me seal tape 1S that has been used 
during the last resin molding process 
around the wind roll S6b and another par. o the tape . 1 5 
mat will be used during the next res.n mold.ng step « 
unwound irom me unwind roll 56.. in the mean .me. me 

resin culls 63 and resin-molded semiconductor devices 
55 are taken out o( me tower die 51b. 
[0096] According to this embodiment, s.nce the seal 
apTlS can be continuously ted between me unw.nd 
and wind rolls S6e and 56b. the res.n moW-nj .process 
s ,ep using the sea. tape 15 can be ^° m ^^ e 
thus increasing the productivity Also. """M^ 
tension may a.so be applied to the j sear tape 15 rt ro* 
tional lorce is applied to me unwinc and v,n ro« 56. 
and S6b, wrinkles can be eliminated Irom the seal tape 
15 even more effectively during the resin moid«g p«oc 

iSHrf in the foregoing embod-ment. the seal tt.pt IS 
sUd into me mowing die assembly and adhered to the 
.eadframe 20 alter the lead.rame 20 has been placed « 
. °e die assembly. Alternative*, me sea. tape 1 S may be 
anached to me respective tower surfaces o. the s.gnai 
feads 1 o. the leadlrame in advance before the res.n 
molding process step, instead of such a roll leed.ng 
technique. 

EMBODIMENT 2 

[0098J Heremalter. a second exemplary embodiment 
ol the present invent.on will be described In the struc- 
ture according to the l.rst embodiment .n which the cen- 



tral pomon (ch.p supponmg porton) ol me d.e pad 2 is 
elevated, no res.n encapsuian: 6 ex.sts under mc central 
portion 2a. wh.ch is |ust a concave po-fon as shown ,n 
F.gure 2 in contrast, acco.d.ng ;o the scconc cmooo- 
5 ment the region under me centra' portion (ch.p support- 
,ng portion) ol me d,e pad .s also lined in with the res.n 
encapsulant. 

(00991 Figures 12(a) and 1 2(b) are a plan view of a 
leadframe lor a power OF N package according to a sec- 
,o ond embodiment and a bottom view ot the power OFN 
package molded with a resin, respectively 
10100] As shown in Figure 12(a). the d.e pad 2 except 
lo, the peripheral port.on 2b >S divided inlo an eleva;od 
square central port.on 2a; lour linkage portions 2c l.nk- 
,s .ng the centra, portion 2e and the peripheral P°™" 21 > 
together, and punched portions 2d Each ol me linkage 
portions 2c is provided with two bent port.ons 35 and 
36, thereby elevating the central portion 2e above me 
peripheral portion 2b. 
20 (01011 Alternately, the centra. port.on 2a may be el- 
evated by halt-blanking the linkage portions 2c around 
a oanicuiar circle as in the f.rst embodiment. 
[0102] in the first embodiment, only one narrow 
oroove 12 is lormed in the lower surface ot the d.e pad 
« 2 at the peripheral portion 2b. In contrast, accords to 
the second embodiment. Cosed-loop narrow grooves 
12a and 12b are lormed in the lower surface of the d.e 
pad 2 a. the peripheral portion 2b These grooves are 
Provided because the resin encapsuian, m.gh, overflow 
,o irom the inner periphery of the peripheral porton 2b o 
me die pad 2 as welt as from the outer per.phery thereof 
101031 The description ol the manulactur.ng process 
Lording to the second embodiment will be om,t ed 
herein. This is because the manufacture process ^ o. 
3S ihe first embodiment is applicable almost as n .s on the 
wno That is to say. not only d.e bond,ng for mowing 
me semiconductor chip on the d.e pad and w.re bonding 
or connecting the meta. fine wires, bu, a^n^ 
ing are performed in similar manners. Spec.l.cajiy he 
<* sea-ape is interposed between the lead.rame and the 
niSdieassemqiyand.edusingmerolls«oe..m,na.e 

wrinkles from the tape in the same way 
r 0 To4] As shown in F.gu.e 12(b). on the backs.de o> 
a cower OFN package formed by performing res.n moid- 
<s n^mese'e.^^ 

,ace of the peripheral portion 2b and the ™'^9 * e 
assembly us.ng the leadlrame ol the second embod, 
menUhe resin encapsuttin, 6 reaches the reg.on under 
the central portion 2a of the d.e pad 2. too 
so 01051 ThVpowe, OFN package according tothe sec 
^ embodiment is provided with such pushed pee 
.ions 2d Thus during the resin mold.ng process step^ 
T esm Incapeu J* Hows from me 
die oad 2 through the punched portions 2d .nto the re 
« ^unde! me centra, port.on 2- That is to sa, s.nc 
me reg.on under me central pon.on 2e ol me die pad 2 
«n afso be filled .n with the resin encapsulant 6. the 
"s,n encaPSut.n, 6 can adhere to the d,e pad 2 more 
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k a « a result me rcl.*.t>-«.'y o' me powe. OfN 

C p acS^ clud,fl9 ' he hum ' d ' ;y ,e& ' S,aftCC ,nC:C01 
be improved 

EMBODIMENTS 

rm061 He«e.na>ter.a.cs,n-moldedserr,,conduc.o.dc- 
1 TL oower OFN package) according .o a mud ex- 
.he present invention w,n be de- 
hPd ™ 1 3(e) is a plan view ol a leadframe used 
S5? pSTcii ackage according to me .hird cm- 
£££ while Figures 1 3(b) and 13(c) are cross^ec- 
La. views o. .he leadirame taken along me imcs Xlllb. 
Xlllb and Xlllc-Xlllc, .especuveiy F.gu.e 14 is - per- 
soeci-ve vrewol me leadirame acco-d.ng io the thud cm- 
bodiment. in F.gure 14. me leadirame ,s 
having subsantia.ly no thickness. » .a noted .ha. me 
thickness ol me leadirame may be defined a. any value 
those skilled in .he art would l.nd appropraia 
[0107] As shown in Figures 13(a) through 13(c) and 
14 a die pad 40 according to the third embod.men. ,s 
div'ided into a square central pomon (chip suppomng 
portion) 41. circular corner portions 42 provided at tour 
corners lour sides 43 directly linked to the corner por- 
lions 42 lour linkage portions 44 linking the central por- 
tion 41 and me respective sides 43 together, and lour 
punched portions 45. The central port.on 41, sides 43 
and linkage portions 44 are elevated above the comer 
portions 42. Just the leadirame structure according to 
Ihe first embodiment, each support lead 3 has such a 
cross section as being raised midway by two bent por- 
tions 13 and 14. 

101081 The description ol me manulactur.ng process 
according to me third embodiment will be omrtted here- 
in This is because the manufacturing process ol me l.rst 
embedment is applicable almost as it is on the whole. 
Thai is to say. not only die bonding lor mounting the 
semiconductor chip on the die pad and wire bondmg lor 
connecting the metal Ime wires, but also res.n molding 
are performed in similar manners Specially, me scat 
tape is interposed between me leadirame and me mold- 

. ing die assembly and fed using the rolls to eirnimate 
wrinkles Irom me tape in me same way. 
[0109] According to the third embodiment, me corner 
portions 42 come into contact with the seal tape m rel- 
atively small areas. Thus, it is possible to prevent me 
resin encapsulanl Irom reaching me respective lower 
surfaces of .he corner portions 42 without providing ihe 
narrow grooves as is done in the first or second embod- 

• iment. 

[0110) Figure 15 is a bottom view ol a power OFN 
package formed by using the leadirame according to me 
third embodiment and performing resin molding with the 
seal tape interposed between the lower surfaces ol me 
corner portions 42 and Ihe molding die assembly As 
shown in Figure 1 5. only the exlernal electrodes 9. ou.er 
peripheral ends ol the support leads 3 and comer por- 
tions 42 ol me d.e pac 40 arc no. covered w.m inc rcsm 



encapsulanl 6 but exposed fnai is io s«y. me legon 
under ihe ccnuai pon.on 41 of me d.e pad 40 is also 
filled in w.th the resm encapsulanl 6 Also, in me d o 
bonding process sic; of mounting a scr-.-co-.d jet;: cr.c 
s on the die pad during me manufacturing p-ocess ol a 
power QFN package according to me thus embodiment, 
ihe semiconductor chip is supported only by me central 
portion 41 ol me d.e pad This is because me expansion 
ol the DB paste can be prevented by providing the 
.0 punched portions 45 And Ihe sem.conducior chip is 
strongly held by the resm encapsulanl existing under me 
punched portions 4S As can be seen, since me die pad 
40 is in contact with the semiconductor chip in a small 
area, it is possible to pieven: the num.d.ty resistance ol 
>s me rcs.n moidcd semiconductor dcv.ee Iromoetcorai- 
ing 

[0111 J In .he power QFN package according io me 
third embodimeni. by penally punching the d.e pad 40 
to provide the punched portions 45, the resin encapsu- 
so lant 6 passes through the punched portions 45 and Hows 
into the region under the central portion 41 (chip sup- 
porting portion) during resin molding Thus, me region 
under the central portion 41 can be l.»ed in with me resm 
encapsulanl As a result, similar. effects to those of the 
« second embodiment can also be attained 



EMBODIMENT 4 

[01 1 2] Hereinafter, a resin-molded semiconductor de- 
so vice (or power QFN package) according tc a fourth ex- 
emplary embodiment of the present invention w.ll be de- 
scribed Figure 16 is a cross-sectional v.ew of a power 
QFN package according to me fourth embodiment, 
which is also taken along the line la-la shown in Figure 

31 [011 3] m a leadirame used lor the power QFN pack- 
age accordmg to me lourth embodiment, no hall- 
banked portion is formed in the die pad 2 thereof Thus^ 
the entire die pad 2 is flattened and includes no elevated 
40 portion. The support lead 3 is also provided with two 
bent portions 1 3 and 1 4 and me intermediate portion o 
the support lead 3 .s ra-sed. , e . located at a higher level 
man both end pontons. The semiconductor eh* « ,s 
supported by the support leads 3 at the raised portions 
4 S thereof. The OB paste 7 interposed between the semi- 
conductor chip 4 and me d.e pad 2 is thickened to bond 
mem together in the other respects, the structure of me 
power OFN package accordmg to me fourth embod- 
men, « me same as ma. o. me power OFN package 
so accordmg io the firs, embodiment 

101141 The descr.pi.on of me manulactur.ng process 
according to me lourth embodiment w,.: be omitiec . nc-e- 
,n This is because me manufacturing p.ocess ol the I, .1 
embodiment is applicable almost as it is on the whole 
ss That is to say. not only d,e bonding lor mounting the 
Iemiconduc,o y r Chrp on me die pac and w.re bonding or 
connecting the metat Ime w,res. but also resm molding 
a?e performed m s,m,:a. manners Specially, me seal 
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na is .n.erposed between lit teadt.amc and me mo* 
,8P die assembly and led us.ng the -o«s to et.m.na.e 
l0 ^wi8s Hom me tape m me same way 
< „ the powe. OFN parage acco-d.ng id me 
° ^bodiment. me weigh, o. me semiconductor 
,0 1 4 is no. applied «o me D3 pas:e.7 d.ng d,e bond- 
C * P Thus me DB paste 7 hardly expands on mc d.e pad 
to M surface ,ens.on of the DB paste 7 Accord- 
SSS contact area between me semiconductor ch, P 
X he d-e pad 2 can be mnimized with me DB paste 
JXerposed therebetween as a resu... me power OFN 
Lckage can maintain gcoc hum.d.iy resistance through 
C Sons described above Also the somicond.cto 
chip 4 can be supported by me support leads 3 mo:c 
stably. 

EMBODIMENT 5 

,0116] Hereinafter, a resin-molded semiconduc, 0 r< ie- 
5» (i power OFN package) accord.ng to a Id* exem- 
p,ary embodiment o. the present invenuon wm be de- 
Scribed. Figure 17(.) is a cross-sect.onal view o' a pow- 
er OFN package accord.ng to me Mth embod.men. tak- 
enaiong the line XVtla-XVI.a .n Figure 17(b). wh.te F,g- 
u« ttb) is a plan view thereof. Figure 17(a) illustrates 
Z afn encapsuton. partial* opened to show lha ,rv 
Sm2 structure thereot clear* tt should be noted ha. 
h" is section i.tus.ra.ed in Figure 1 7(a) .s magn.I.ed 
scate ver.ica.ty than hor*onta.ly to make .he 
structure easily understandable Also, in F.gura 17(b). 
the resin encapsulant 6 is illustrated as be.ng transpar- 
ent to make .he s.ructure see-through. 
[01171 A resin-molded semiconductor dev.ee accord- 
no to .he lilth embod.men. is also lo.med by us.ng a 
ead.rame. The lead.rame inc.udes: an ou.er rati sur- 
oundTng an opening, in which a semiconduc.or chip w. 
be mourned; a die pad 2 provided inside the , openm c* 
supporting a semiconductor chip 4 thereon, j a plurai.ty 
^support leads 3 tor supporting the d.e pad 2; and a 
tSi o. signal teads 1 One end of eacho- mese sig- 
nal leads 1 is connected to the ou.er ra.l. wh.le the other 
end extends toward the d.e pad 2 Each o, the . support 
leads 3 is provided with raised pomons 13 and Uhgher 
in ,eve. than the other porfon thereo.. TM . cen.ral 
tion 2. ol .he die pad 2 is eleva.ed above the per.phere. 
portion 2b via a hall-blanked portion 11. and is used as 
a support to be bonded to the backside ot the ••"*«*"• 
ductor chip 4 mounted thereon A c.rcular groove 64 wrtn 
an approximately hall circular cross section, a depth o> 
about 80um and a width oi about i20ym is prov.ded m 
the peripheral portion 2b ol the d.e pad 2 sur.ound.ng 
the central portion 2a 

[0118] The resin-molded semeonducior dev.ee ac- 
cording to the tilth embodiment includes the signal leads 
1, die pad 2, support leads 3. semiconductor ch.p 4 
mounted on the centra: portion 2a ot me d.e pad 2 and 
melal .ine wires S lor electrically connecting electrodes 
(not shown) ol me semiconductor Chi? 4 ic me signal 



leads 1 Tne sc-mico-.cc.o: eh-.p «. d-e 2. suooor. 
leads 3, metal ime wires S and s.gna. tcaos i ae molded 
w.ih a r'es.n encapsulant 6 Tne lower and outer pe-.pn- 
crai s.des ot each s.g-.ai lead 1 a e exposed as an c» 
s icmai lermnai and me lower pan oi me lead i <s pro- 
truded downward m m.s embodiment, me gap between 
the upper surface ol the die pad 2 at the peroral pot- 
t,on 2b and the backs.de ol tne sem.eonouc.o. ch.p 4 .s 
t.iled in with the res.n encapsulan; 6 10 lorm a gap-tilling 
.0 p0 rt.on 6a Also, the g-oove 64 .s termed in the upper 
surface ol me peripheral porf.on 2b so as tc su.-.ound 
tne central portion 2a lunct.oninc as a support elevated 
via the hall -blanked potion tl 

(0119) As Shown ,r. Figures 17(a) anc 17(b). l-.C rcim 
15 voided scm.conduetor dcv.ee acco-dmg tome iitm err, 
bod.ment has almost tne same st'uciu-e as the coun- 
terpam shown in F.gure 1 The dev.ee according to me 
t.tth embodiment is characterized by p.ov,d.ng the 
groove 64 in the upper surface ot the die pad 2 at the 
zo peripheral portion 2b surround.ng the central ponon 2a 
[0120] That is to say. the resin-molded semiconductor 
device according to the mm embod^ent .ndudes an the 
components o! the res.n-molded semiconductor dev.ee 
accord.ng to the l.rst embodiment shown .n F.gure 1 
2S Thus as a matter of principle, .he same ettects as at- 
tained by the l.rst embodiment are also attainable 
10121] in addition, since the groove 64 « lormed in 
the upper surface ol the d.e pad 2 at the peripheral per- 
tion 2b the resin-molded semiconductor dev.ee accord- 
30 ing to the tilth embodiment can also attain the lollow.ng 
remarkable ellects with respect to rel.ab.lrty 
10122] Specially, the gap-li«.ng portion 6a ot me 
esin encapsulan. 6 exists between the upper surface 
o. the die pad 2 at the peripheral portion 2b J"™**; 
3S the centra, portion 2a thereo. and me backs.de ol me 
semiconductor chip 4. The gap-.il.mg port*n 6. ctose* 
adheres to the peripheral pon«n 2b However, dih.hu- 
midity resistance ol the package has delegated «* 
thermal stress has been caused lor some reason or am 
.o other, then the gap-l.n.ng portion 6a might pceio* .he 
d.e pad 2 And the gap-iili.ng ponon 6. m,gh. possibly 
be peehng of. the d.e pad 2 over an .nc.eas.ngty 
area Even m such a srtua..on whe-e the ?ap« P*. 
'on 6a is going to peel oil the peripheral pon.on 2b ol 
mTdi! pad2 over a vnder and w.der area, that peeled 
41 S£ can trapped a, the groove MJ*^ 
upper surface ol the peripheral port.on 2b according to 
Z embod.ment Thus, it is possible to prevent the 
oeeied region Irom expand.ng beyond me groove 64 
so That is tos'ay. s.nce me groove 64 can 

o, P ee.,ng o. me gap-Miing pon.or. 6a on me d* pad 2^ 
,h i reliability o. the res.n-molded "^""^J" 
can be maintained h.gh Tne groove 64 Part.cu.ar^ 
advantageous .o me structure shown .n F.gures 7(a) 
ss and 17(b). in which me backs.de o. me die pad 2 s cx 
posed a, me per.phe.a. portion 2b and me gaping 
portion 6a ex-s.s between me semiconductor ch.p 4 and 
ihe dte pad 2 
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.«« in the illustrated embodiment, |ust one g'oove 
^-.farmed The cfloci will be enhanced 4 two or mo-e 
g^ve^e formed .r. me upper surface o. the penpv 

f^rTne 2 groove 64 does not nave ;o *e tne ,«:* 
E circular one wuh a sem,c,rcu«ar cross stehon A, 

^lively me groove 64 may be a circular one w.n c 
S2 r cross section, a partially c.rcu.ar one or a 
TcZr one w.lh a similar planar shape to that o 
central portion 2a (or the hail-blanked portion 11) a me 
dtepad 2 A groove ot any oi these shapes can advan- 
tageous* stop the progress ot peehng ot tne resm en- 
capsulant6otlthed.epad2 .^ rre 
f012Sl The depth ot tne g.oove 64 .sp-eie^y. i* 

ange from 50um to 150pm m pract.ee. H the groove 64 
is formed by etching or pressworking to a target depth 

5 SSn, lhen lhe deplh 01 9f0 ° Ve 64 " n 1 ! 

Sis range. On the other hand, lhe width ot the groove 

S is also preferably in the range from SOum to 1 SOum. 
in practice il the groove 64 is formed by etch, ng or 
pressworking to a target width ol i00 men tne width 
ot the groove 64 can 1.11 within this range We conl.med 
empirically that so long as the depth and width of tne 
«Xe 64 fall within this range, the reliability of the resin- 
mowed semiconductor device can be maintained even 
!mt gap-filling portion 6a is going to peel oft the upper 
surface of the die pad 2 at the peripheral port.on 2b ove 
a wider and wder area. This is because the progress ot 
peeling can be stopped by trapping the peeled po .on 
at the groove 64 

f01261 In addition, by proving the groove 64 tor the 
peripheral portion 2bot the d.e pad 2 the gap-IHImc por- 
tion 6e can adhere even more closely to the d.e pad 2 
Accordingly, the existence ot the groove 64 can prevent 
the resin encapsulant 6 from being peeled oft the d.e 
pad 2 with a lot more certainty, thus further .mprov.ng 

the reliability , 
f0127l The central port.on (supporting portion) 2a oi 
a circular planar shape may also be elevated via me 
haft-blanked portion 11 that has been tormcd by nan- 
blanking the d.e pad 2 through pressing as .n the 
firsl embodiment. a ^, h . 
[0128] The manufacturing process ol the <*™-™*' 
ed semiconductor device, the leadframe used and the 
manufacturing process thereof according to the tilth env 
bodiment are different from the counterparts ot the first 
embodiment only in respect of the groove 64 and the 
process step of making the same 
[0129] in particular, if the groove 64 is lormed by 
pressworkmg, then the groove 64 may be lormed simul- 
taneously with the narrow groove 1 2 in the lower surface 
of the die'pad 2 at the peripheral portion 2b For exam- 
ple, pressworking tor forming the bent portions 13 and 
14 of the support leads 3 and pressworking for lormmg 
the grooves 12 and 64 in the lower and upper surlaccs 
of the die pad 2 at the peripheral portion 2b may be per- 
formed either in this order or at the same l»me 
[0130] In tne foregoing 'cmDoQ.~»cn:s me ccn;e: ol 



tne d.e pad 2 does not have to be ai.gned w.tn me center 
ot the central port.on 2a Tnat is to say. me central por- 
t.on 2a has only to be loca'.ed around me center ot me 
die pad 

s 

OTHER EMBODIMENTS 

[0131] in the foregoing description, the present inven- 
ton has been described as being applied to a resin- 
io molded semiconductor dev.ee tor housing a semicon- 
ductor chip 4 with a built-in. power electronic device (■ 
e a power OFN package) The forgoing embodiments 
oi me present invent.on are naturally applicable to any 
otner resin-moided sem.conducic: dev.ee. m which a 
.5 semiconductor chip inducing a dcv.ee generating a 
smaller quantity ot heat is housed 
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Claims 

1 A leadlrame tor use in manufacturing a resin-mold- 
ed semiconductor dev.ee. the leadlrame compns- 
mg 

an outer rail surrounding an opening, in which 

a semiconductor chip will be mounted; 

a die pad provided inside the opening; 

a plurality of support leads tor supporting the 

die pad; and 

a plurality of signal leads, which are connected 
to the outer rail around the periphery ot the 
opening and extend toward the die pad. 
wherein each said support lead is provided with 
a raised intermediate portion higher in level 
than the other portion thereof, and 
wherein a central portion of the die pad .s ele- 
vated above a peripheral portion thereof to sup- 
port the semiconductor chip thereon, the pe- 
ripheral portion surrounding the central portion. 

2 The leadframe of Claim i . wherein the central por- 
t,on ol lhe die pad is elevated above the peripheral 
portion via a half-blanked portion. 

3. The leadtrama of Claim 1. wherein the "P?"™ 1 ' 
tace c4 the die pad at lhe central portion is higher in 
level than the uppermost surface ol the support 
leads at the raised pon.on. 

4 The leadframe ot Claim 1 . wnerein the die pad is 
' partially punched between me central and per.ph- 

erat portions thereol. 
5. A resin-molded semiconductor device comprising 

a d.e pad a central portion oi the d.e pad being 
elevated above a peripheral portion thereof sur • 
round.ng me central pon.on. 
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a semiconductor chip mourned on me central 
portion ot the die pad. 

a plurality oi support leads tor supporting me 
die pad. 

a plural-ty oi signal leads extending toward the 
die pad, 

a plurality of metal tine wires tor electrically con- 
necting the semiconductor chip to the signal 
leads; and 

a resin encapsulanl for encapsulating the senv 
iconducior chip, the die pad. the support leads, 
the metal fine wires end the signal leads such 
lhat the lower and outer side faces of each said 
signal lead are exposed as an external terminal 
and lhat a lower part of the signal lead pro- 
trudes downward. 

wherein each said support lead extends from 
the die pad to reach an associated side face of 
the resin encapsulanl and is provided with a 
raised intermediate portion higher in level than 
the other portion of me support lead 

6 The device ot Claim 5, wherein the lower surlace of 
the semiconductor chip is higher in level than the 
uppermost surlace of each said support lead. 

7 The device of Claim 5, wherein the raised portion 
of each said support lead is sloped in such a manner 
as to reduce its height from a portion closest to the 
die pad toward the associated side face of the res.n 
encapsulanl. 

6 The device of Claim 5. wherein Ihe die pad is par- 
tially punched between the central and penpheral 
portions thereof, and 

wherein a region under the central portion oi 
the die pad is also filled in wilh the resin encapsu- 
lanl. 

9. The device ot Claim 5, wherein a closed-loop 
groove is formed in the tower surface of the die pad 
at the peripheral portion. 

10. A resin-molded semiconductor device comprising. 

a die pad, a central portion of the die pad being 
elevated above a peripheral portion ihereol sur- 
rounding the central portion; 
a semiconductor chip mounted on the central 
portion ot the die pad. 

a plurality of support leads for supporting me 
die pad; 

a plurality of signal leads extending toward the 
die pad; 

a plurality of metal tine wires tor electrically con- 
necting the semiconductor chip to the signal 
leads; and 

a resin encapsulanl lo' encapsulating me sem- 



iconductor chip, me d«e pad. me support icaas. 
the metal fme wires and the signal leads such 
that the lower and outer side laces o' each sad 
signal lead are exposed as an cx'.err.ai terming 
and thai a lower pan oi the signal lead p»o- 
trudes downward, 

wherein each said support lead extends from 
the die pad to reach an associated side face of 
the resin encapsulant and is provided with a 
raised intermediate portion higher in level than 
the other portion ot me support lead, and 
wherein the semiconductor chip is supponec 
by the raised portions ot me suppon leads 

11. The device of Claim i0. wncrcm a closed loop 
groove is formed in the lower surlace o? me a«e pao 
at Ihe peripheral portion. 

12. A resin-moided semiconductor device comprising 

a die pad. a central portion of the die pad being 
elevated above a peripheral portion thereof sur- 
rounding the central portion; 
a semiconductor chip mounted on the central 
portion of me die pad. 

a plurality of support leads tor supporting the 
die pad; 

a plurality ot signal leads extending loward ihe 
die pad; 

a plurality ot metal fine wires tor electrically con- 
necting the semiconductor chip to the signal 
.leads; and 

a resin encapsulant tor encapsulating the sem- 
iconductor chip, ihe die pad. ihe support leads, 
ihe metal fine wires and the signal leads such 
lhat the lower and ouier side faces of each sa«d 
signal lead are exposed as an external terminal 
and lhal a tower part of the signal lead pro- 
trudes downward. 

wherein part ot the resin encapsulant is inter- 
posed between the upper surlace of the d.e pad 
althe peripheral portion and the backside of the 
semiconductor chip, and 
wherein a groove is provided.in the upper sur- 
45 fact ot the die pad at me peripheral ponon so 

as to surround the central portion. 

1 3 The device of Claim 1 2. wherein the central portion 
is elevated by pressworkmg and hart-blanking me 
so die pad. and has a substantially circular planar 
shape. 

14. The device ot Claim 12. wherein a plurality of me 
grooves are provided. 

IS The device of Cla.m 12. wherein each sa.d support 
lead extends from the d-e pad to reach an associ- 
ated side lace of me rosin encapsulanl and is pio- 
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vide d with a ra.sed intermediate pon.on h-gher m 
level than the other port.on of the support lead 

A method lor manufacturing a rcsn-moidod scm;- 
' conductor dev.ee. comprising the steps ol 

a) preparing a semiconductor chip 

b) preparing a leadframe, 

the leadframe including 
an outer rail surrounding an opening m 
which the semiconductor chip will be 
mounted. 

a die pad provided ms»dc the opening a 
central pomon ot the die pad bong elevat- 
ed above a peripheral portion ihereot sur- 
rounding the central portion; 
a plurality ol support leads lor connecting 
the die pad to ihe outer rail, each said sup- 
port lead including a raised intermediate 
portion higher in level than the other port.on 
ihereol. and 

a plurality ol signal leads, which are con- 
nected to the outer rail around the periph- 
ery ol the opening and extend toward the 
die pad; 

c) bonding the semiconductor chip on the cen- 
tral portion of the die pad in the leadtrame. 

d) electrically connecting the semiconductor 
chip to the signal leads via connection mem- 
bers; and 

e) molding the semiconductor chip, the d.e pad. 
the connection members, the support leads 
and the signal leads with a resin encapsuiant 
with a seal tape interposed between the back- 
side of the leadframe and a d.e assembly and 
with clamping torce applied to the leadtrame 
and the sea! tape. 

17. The method o! Claim 16. wherein in the step e). the 
clamping torce is applied to the outer rail ol the lead- 
frame and to the seal tape. 

18. The method of Claim 16. wherein in the step b). a 
closed-loop groove is formed in the lower surface 
of the die pad at the peripheral portion. 

19. The method ol Claim 16. wherein in the step b). the 
d.e pad is partially punched between the central and 
peripheral portions thereof. 

20. A method for manufacturing a resm-mokJed semi- 
conductor device, comprising the steps ot. 

a) preparing a semiconductor chip wr.h elec- 
trodes; 

b) preparing a leadframe. 
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the leadframe including 

an outer rail surrounding an opening »n 

which the semiconductor chip will be 

mounted. 

a die pad provided ms.de the opening, a 
central portion of the d«e pad being elevat- 
ed above a peripheral portion thereof sur- 
rounding the central portion, a groove be- 
ing provided in the upper surface ol the d.e 
pad at the peripheral portion, 
a plurality of support leads for supporting 
the die pad. and 

a plurality of signal leads, one end of ca:h 
said signal load be mg connected to the out ■ 
er rail, while the other end thcrcol extcnO 
ing toward Ihe d.e pad. 

c) securing the semiconductor chip onto the d>e 
pad by bonding the upper surface ot the die pad 
at the central portion to the backside ot the 
semiconductor chip via an adhesive. 

d) electrically connecting the electrodes of the 
semiconductor chip mounted on the d.e pad to 
the signal leads of the leadframe with metal t.ne 
wires; 

e) molding the semiconductor chip, the d.e pad. 
the support leads, the metal fine wires and the 
signal leads with a resin encapsuiant such that 
the tower and outer side faces of each sad sig- 
nal lead are exposed as an external terminal 
and that a lower pan of the signal lead pro- 
trudes downward, and 

f) partially cutting the signal leads oft such that 
an end face of each said signal lead is substan- 
tially flush with an associated side face of the 
resin encapsuiant. and cutting the support 
leads off to remove the resin-molded semicon- 
ductor device from the outer rail of the lead- 
frame. • 

The method of Claim 20. wnerein in the step b). the 
central portion is elevated above the peripheral por- 
lion by pressworking and hall-blanking Ihe die pad 
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Fig. 1 (a) 
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Fig. 1 (b) 
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Fig- 2 
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Fig. 3(a) 
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Fig. 4(a) 
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Fig. 4(b) 
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Fig. 5 
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Fig. 6 
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Fig. 7 
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Fig. 9 (a) 
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Fig. 10(a) 
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Fig. 12(b) 
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Fig. 13(a) Fig. 13(b) 




40 



26 



EP 1 032 037 A2 



Fig. 14 
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Fig. 15 
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Fig. 16 
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Fig. 17(a)' 
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Fig. 18(a) 
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